Benzylphenol has been produced in high yield by the benzylation of phenol with benzyl alcohol in the presence of sulphuric acid. The effect of variation of temperature, molar ratio of phenol to benzyl alcohol, time of reaction, concentration and amount of sulphuric acid have been studied on the reaction.
Introduction
The excellent antioxidants and multifunctional stabilizers in fuels, lubricating oils and wide variety of oxygen sensitive materials are based on alkylphenols. [1] [2] [3] [4] Moreover some of their derivatives are strong herbicides, bactericides and insecticides. 3, [5] [6] [7] They are pour point depressants for transmission fluids, corrosion inhibitors and plasticizers for polymers. [8] [9] [10] They are also used in paint and varnishes, dye, perfume, adhesive and soap industries. 3, [11] [12] Alkylphenols with an alkyl group of 5-8 carbon atoms are strong bactericides and with an alkyl group of 9-12 carbon atoms are valuable intermediates for nonionic detergents.
2, 3, 13, 14 Phenol has been alkylated by different alcohols by several authors. [15] [16] [17] [18] [19] [20] [21] But studies on benzylation of phenol are rare. Only report available deals with the benzylation of phenol with benzyl alcohol in presence of γ-Al 2 O 3 as catalyst. 4 Sulphuric acid is the most effective and inexpensive catalyst for the phenol alkylation process. This could be one of the most suitable catalyst for the benzylation of phenol.
In the present work the reaction of phenol with benzyl alcohol in the presence of sulphuric acid has been investigated.
Materials and Methods
The reactions were carried out in a three necked round bottomed flask fitted with a condenser, a thermometer, a dropping funnel and a magnetic stirrer. Phenol and sulphuric acid were charged into the flask and heated to the desired temperature and benzyl alcohol was introduced into the mixture gradually for a certain period of time (time of addition) with constant stirring. The reaction mixture was stirred for another period of time (time of stirring) at the same temperature after the complete addition of total amount of benzyl alcohol. The reaction mass was then cooled to room temperature, dissolved in petroleum ether, neutralized, washed with distilled water several times and subjected to distillation. Unreacted reactants and solvent were distilled off at atmospheric pressure. The residual product was finally distilled and characterized by spectral means.
Results and Discussion
Reaction of phenol with benzyl alcohol has been studied in the presence of sulphuric acid over the temperature range of 100 to 140 O C. The reaction gave benzylphenol. The effects of variation of different parameters on the yield of the product have been shown in the Tables I-V. The yield of the product increased with the increase in temperature. Thus the yield increased from 27.8 to 70.2 % on increasing the temperature from 100 to 160 O C (Table I) The yield of the product increased also with the increase in molar ratio of phenol to benzyl alcohol. Thus the yield increased from 70.2 to 87.4 % when the molar ratio of phenol to benzyl alcohol was increased from 4:1 to 8:1 (Table II) .
The yield of the product increased also with the increase in the concentration of sulphuric acid. The yield increased from 73.8 to 84.9 % when concentration of sulphuric acid was increased from 70 to 94 % (Table III) The yield of the product was found to increase with the increase in the amount of sulphuric acid. The yield increased from 70. to 85.8 % when the amount of sulphuric acid was increased from 2 to 8 % (Table IV) .
The effect of the variation of time of reaction on the yield of the product has been shown in Table V . The yield of the product increased with the increase in the time of addition. By increasing the time of addition to a value greater than 2h, no significant effect on the yield was observed. The yield also increased by additional stirring. The best yield was obtained when the time of stirring was 3 h. The UV spectrum of the product showed strong absorption at λ λ max = 286.0 nm in 0.01M methanol solution.
In the IR spectrum of benzylphenol, absorption bands at 750 cm -1 and 850 cm -1 accounted for o-disubstituted and p-disubstituted benzene ring, respectively. Bands at 3025 cm -1 , 2900 cm 1 , and 1595 cm -1 accounted for aromatic = C-H, saturated C-H and benzene ring C _ ... C stretch, respectively. Band at 3550 cm -1 showed the presence of -OH group in the product. 
